Global up-regulation of chromosome 21 gene expression in the developing Down syndrome brain.
Down syndrome (DS) results from complete or partial triplication of human chromosome 21. It is assumed that the neurological and other symptoms are caused by the overexpression of genes on chromosome 21, but this hypothesis has not yet been assessed on a chromosome-wide basis. Here we show that expression of genes localized to chromosome 21 is globally up-regulated in human fetal trisomy 21 cases, both in cerebral cortex extracts and in astrocytic cell lines cultured from cerebral cortex. This abnormal regulation of gene expression is specific to chromosome 21. Our data describe transcriptional changes that are specific to many genes assigned to chromosome 21 and do not directly measure the clinical phenotype of DS. However, it is possible that these gene expression changes ultimately relate to the phenotypic variability of DS.